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Abstract
The military is dependent on commercial vendors to augment their supply system,
to include hazardous materials. Hazardous materials must be packaged and labeled
differently than general cargo for shipment in the defense transportation system.
Previous research showed there is an increase in frustration levels at Aerial Ports of
Embarkation. The reasons for frustration range from minor discrepancies to improperly
completed shipping documents. This research investigates if commercial companies are
a cause of the frustration problems.
A case study methodology was used to investigate training practices of companies
that had frustrated hazardous cargo at either Charleston or Dover Aerial Ports. The
companies were selected using a 24 factorial design. The design focused on company
size, volume shipped, internal or external training program, and whether the company
had a government contract. The data was collected by using historical information, and
interviewing commercial company training managers.
The analysis of the study made comparisons between the requirements of the
companies and those established by the Department of Transportation, the Department of
Defense, and international regulations. The research gave insight into commercial
training habits. It helped identify discrepancies between the regulations that govern
commercial companies and the military, including possible ways to reduce the
discrepancies.
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COMMERCIAL FIRM TRAINING PRACTICES
VERSUS
AERIAL PORT HAZARDOUS CARGO FRUSTRATION

I. Introduction
Background
Deployed military forces rely on state-side support for their supplies. The needs
of the troops are fulfilled by several government agencies and commercial vendors.
Hazardous materials (HAZMAT) constitute an important category of supplies requested
by the troops. The Code of Federal Regulations 49, Subsection 171.8, defines hazardous
materials as “a substance or material that the Secretary of Transportation has determined
is capable of posing an unreasonable risk to health, safety, and property when transported
in commerce, and has designated as hazardous under Section 5103 of Federal Hazardous
Materials Transportation Law (49 U.S.C. 5103).” (49 CFR, 2007) Due to the
circumstances in deployed locations HAZMAT, even though highly regulated, is an
integral piece to the success to the war fighters. These items can be as simple as cleaning
supplies to as vital as a bullet. Every function within the military relies on HAZMAT to
complete its mission. As long as conflicts are being waged the need to transport
HAZMAT to the war fighter will remain an obligation.

Problem
The Air Mobility Command (AMC) has been investigating the efficiency of cargo
movement for decades. In the past few years, the movement of hazardous materials
(HAZMAT) has become a topic of discussion. There has been a trend in HAZMAT
cargo destined for overseas locations arriving at Aerial Ports of Embarkation (APOE) that
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are not ready for shipment, or as the military deems ‘frustrated’ (Ellison, 2004,
Christensen, 2006). APOEs are locations that military units, government agencies, and
commercial vendors send cargo that is destined for overseas locations. The items are
then accepted into the defense transportation system for airlift on military aircraft. There
are regulations and guidelines that dictate how HAZMAT will be shipped. HAZMAT
shipments entered into the defense transportation system require the shipper to be trained
and certified; the items packaged correctly, and arrive at the APOE with the proper
documentation. The Air Mobility Command has four major APOEs, which mean the
amount of frustrated cargo within the command at any given time can be quite high. The
frustrated HAZMAT slows down the system and delays the timely delivery to the war
fighter. The focus of this research looks at one of the possible causes for the high
frustration levels.

Previous Research
Although this has been an interest item for AMC, there has been limited research
on the topic (Ellison, 2004; Christensen, 2006). Ellison (2004) and Christensen (2006)
investigated the frustration problems from different views; however, the studies were not
all inclusive and further research is needed. Ellison (2004) investigated the impact the
use of the Government Purchase Card (GPC) has on the frustration levels. She tracked
frustrated hazardous cargo at Dover Air Force Base and determined which items were
frustrated and used the GPC. Ellison’s research also included those companies that had a
contract with the Department of Defense as the contract would obligate the company to
follow the same regulations. Her investigation included government agencies and
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commercial vendors. She found that there was a clear lack of communication between
the military member ordering the items and the shipper (Ellison, 2004).
Christensen continued with Ellison’s research focusing on the main causes for
frustration at the APOEs (Christensen, 2006). He retrieved data from Dover Air Force
Base and Charleston Air Force Base. Christensen (2006) also investigated the procedures
at the APOEs once a frustrated piece of cargo arrived. He noted that the Customer
Services Sections at the locations had different management styles. Dover AFB would
require the vendor to fix all problems with the frustrated hazardous cargo, while
Charleston AFB would make minor corrections after speaking to the vendor to expedite
the process (Christensen, 2006). The analysis of his research showed the most common
reason for frustration and the vendors associated with the problems.
The research efforts of Ellison and Christensen began the process of determining
the cause for the increase in frustration levels at APOEs. Although research is needed to
investigate all the small areas that could be causing this problem, they have began
assembling the puzzle pieces that will eventually open communication and provide a
better understanding of the requirements to the commercial vendors. This understanding
will improve the quality of products sent to the APOEs and in return decrease the amount
of frustrations and get the items to the war fighter in a timely manner.
Research Problem
The scope of this research investigates how commercial companies train their
employees to ship hazardous materials (HAZMAT). The research includes how
companies train employees to ship HAZMAT through both the commercial airlift system
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and the defense transportation system. The research question that guides this
investigation is:
How does training at commercial hazardous material companies affect
frustration levels at APOEs?
The research question can be investigated in several different ways; four subquestions were created to focus in on specific research areas. Since the research involves
both commercial and military members the first sub-question, What significant
differences exist in the way military and commercial industry personnel are trained on
how to ship hazardous cargo?, was created to identify any the similarities or differences
in the training requirements.
Once the regulation requirements have been identified, further research is needed
to identify any further training requirements placed on the commercial industry to ship
HAZMAT on military aircraft. The second sub-question: What are the training
requirements for commercial industry personnel to ship within the defense transportation
system?, investigates these further requirements.
In addition to following commercial regulations, shippers need to be able to
understand the requirements of the military. The third sub-question: What standardized
guidelines (instructions or checklists) are established for the shipper for completing the
shipping documentation prior to shipping to the APOEs?, identifies what tools are
available to the shipper to assist with the documentation.
The fourth sub-question was included to identify weaknesses in the process.
Commercial vendors may not be directly associated with the military; therefore research
was conducted to see if creating training courses that incorporated both military and
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commercial training requirements and used standard documentation would increase
efficiency. The fourth sub-question assists in that research: If not standardized, how
would establishing strict guidelines for military and/or commercial hazardous cargo
training reduce documentation frustration levels at the APOEs?
The overarching research problem is investigating the training requirements of
commercial companies. The sub-questions identify the relationship between the military
and commercial requirements to transport hazardous materials by air. The research also
identifies any commonalities that can be benchmarked to develop a successful training
course. Comparisons were made to previous research to identify key areas of
improvement and areas that still need to be addressed.
Methodology
The research was conducted using a case study methodology. Although each subquestion was addressed in a slightly different manner, following case study ideologies
made the conclusion drawn from each area cohesive. The companies that were queried to
provide current training practices were chosen using a factorial experiment design. A list
of commercial companies that had a shipment of hazardous materials frustrated at either
Charleston or Dover Air Force Base was obtained. The companies were called and
selected based on fitting the criteria within the factorial experiment design. The factors
of interest were: the volume of shipments, the size of the company (number of
employees), where the training was conducted (internally or externally), and if the
company had a current government contract. The companies were then given an
alphabetic code to keep anonymity. The theme of the case study methodology was
maintained while investigating the sub-questions with the identified sample group.
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The first two sub-questions were investigated by researching both commercial and
military regulations. Since the study focused on shipping hazardous materials through
APOEs destined for international locations, international guidelines were also
scrutinized. There are a plethora of regulations promulgated by the Department of
Transportation, the Department of Defense, the United Nations, and other international
airlift organizations.
The third and fourth sub-questions were researched by conducting interviews with
the qualifying commercial companies. Each company’s training manager was contacted
to investigate how their employees were trained, along with any unique characteristics
they use to keep their employees informed. Data was also collected on how the
companies interact with APOEs and specifically the Customer Service Sections.
In addition to contacting the companies directly, the Customer Service Sections
from Charleston and Dover Air Force Bases, provided data on the number of frustrations
each company had along with the reason for the frustration. Once the companies were
selected and interviewed, they were realigned with their frustration habits. The
information about each company was compiled together for further analysis and to obtain
more precise conclusions about the success of each company’s training practices.
Data Analysis
The analysis of the data stayed in line with the methodology that was used. Case
study methodology is used to gather qualitative data. Once the data is gathered it is
analyzed by comparing the information and investigating the differences found. This
study focused on gathering information on commercial companies’ training programs.
After the data was gathered it was analyzed by comparing the results between the
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different commercial companies and military and commercial regulations. The first two
sub-questions were addressed by comparing the data found in the military and
commercial regulations. Although the military and commercial regulations are similar,
the military has additional requirements and uses slightly different forms. The last two
sub-questions were analyzed by using the commercial company interviews. A break
down of each company’s size, volume, and training program was created to allow
differences to be recognized. Information obtained from the regulations, interviews, and
customer service sections at Charleston and Dover AFB were compiled to allow a
conclusion to be drawn about the research problem.
Scope and Limitations
The scope of this research is limited to commercial vendors that have shipped
frustrated cargo through either Charleston or Dover Air Force Bases. The research does
not include data from any other AMC APOE. Although the companies selected had
shipped cargo frustrated cargo through one of the mentioned APOEs between August
2005 and August 2006, the total volume each company sent through the APOE is
unknown. The only data available at the time of research was the number of items
frustrated along with the reason.
Another limitation is that hazardous materials can be frustrated by mistake or by
no fault of the commercial vendor. Since there is a large volume of hazardous cargo that
enters an APOE, shipments are sometimes placed in a frustrated status by accident.
Although port information systems are continuously improving, human error still plays a
factor when accepting shipments into APOEs. Additionally, commercial vendors can
have items frustrated due to improper or insufficient documentation. Documentation can
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get lost in transit. Although the vendor is responsible for providing the documentation
when the hazardous materials arrive at the APOE, sometimes it is out of their control.
There were also limitations when conducting the interviews. Since the interviews
were conducted via phone or email, it is assumed the information being provided is
factual. Companies may protect proprietary information to stay competitive in their
industry.
The information provided was assumed to be factual and a true representation of
the problems being addressed. In order for the information gathered to be more
generalizable to the population of commercial vendors that ship to APOEs, there would
need to be more time allowed to conduct the research and there would need to be
participation by all the AMC APOEs.
Summary
A special relationship exists between deployed military troops and commercial
hazardous material vendors. In order for this relationship to be successful, the military
troops need to receive their ordered items in a timely and efficient manner. The
cornerstone to providing satisfactory results is proper training. Military troops are
relying on their ordered items to be processed and shipped through the defense
transportation system. This unique and time sensitive relationship cannot afford to have
any mishaps. By analyzing the training practices of both the military and commercial
vendors, this partnership will obtain an insight into ways to improve the process and
reach their goal. In Chapter 2, previous research about training and benchmarking is
reviewed. In addition to previous studies, the regulations of all the participating agencies
will be outlined and detailed. The review of literature within Chapter 2 helps develop the
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methodology for the study. Chapter 3 describes the methods that were used to collect and
analyze the data. The last two chapters will take the data collected and answer the four
sub-questions. The four sub-questions will then be assessed and conclusions drawn from
the analysis will answer the overall research question.
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II. Literature Review

Identified Problems
The United States is currently involved in several conflicts in the Middle East.
These conflicts have placed additional strain on the logistical procedures of the military.
The conflicts have also identified several areas that need to be improved to keep up with
the demands of the war fighter. An increase in frustrated cargo at Aerial Ports of
Embarkation (APOE) has been identified. An increase of frustrated items at APOEs
means that cargo that is needed by the war fighters is being held up due to companies not
following standard procedures to ship cargo via the defense transportation system (DTS).
This problem was brought to the public with a letter establishing Business Rules
for commercial companies shipping cargo through DTS (Wynne, 2003). The smooth and
efficient movement of cargo through DTS is one goal of the Department of Defense’s
Future Logistics Enterprise (Wynne, 2003). It has been four years since the Business
Rules were established, and there are still numerous items frustrated prior to being placed
in the DTS.
Ellison began researching frustrated hazardous cargo in 2004 (Ellison, 2004). Her
research investigated frustration problems associated with the use of the Government
Purchase Card (GPC). Ellison focused her efforts on frustration problems located at
Dover Air Force Base. She tracked the cargo that entered the DTS for four months. She
analyzed how often items were frustrated, the reason they were frustrated, and whether
the items were purchased using the GPC.
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Ellison’s research was expanded upon by Christensen. Focusing on items
frustrated at Charleston and Dover Air Force Bases, he analyzed over 400 data points to
search for trends in the reason items are frustrated and also to identify the companies with
recurring problems. In addition of focusing on recurring problems, Christensen also
investigated the organizational structure of each base’s respective Customer Service
Section. He noted that although there are regulations governing the scope and
responsibility of the section, each base had a different organizational structure
(Christensen, 2006). Christensen’s research provided insight into areas that need
addressing and possible ways to improve the movement of hazardous cargo through the
DTS (Christensen, 2006).
Although the definition and scope of logistics within the military and commercial
industry is changing, the needs of the customer must come first. It has been several years
since an increase in frustrated cargo was first identified; however, it is still a problem
today. The high world-wide military operations tempo drives the need to resolve the
problems with shipping HAZMAT cargo.
Effective Training
One of the early pioneers in evaluating training programs and procedures was
Donald Kirkpatrick. From November 1958 to February 1959, Kirkpatrick published four
articles discussing his four-level model for evaluating training programs (Kirkpatrick,
1996). In 1996, Kirkpatrick began looking back at the literature he had written over the
past four decades and reevaluated his four-level model. His model was directed to the
individuals administering the training programs. He wanted a tool for the teachers to use

11

to ensure the content they were teaching was being absorbed by their pupils.
Kirkpatrick’s four-level model is (Kirkpatrick, 1996):
Level 1 - Reaction: This level measures how the student felt about the training.
The instructor must know what he or she wants to measure, design a questionnaire
that can quantify the items of interest, and keep the student’s comments
anonymous so the student has the ability to speak freely and give constructive
criticism.
Level 2 - Learning: This level provides the instructor with the students’
feedback and gives them the ability to determine which parts of the program are
effective and which need to be improved or removed. It is important that
instructors focus on the positive remarks, as these comments hone in on the areas
that the students paid the most attention to and learned from. These favorable
characteristics can be applied to the entire program making it more appealing to
the students. Another area to learn from is the student’s performance, pre and
post-tests can be administered to discover how much knowledge was retained.
Control groups can also be used to help explain or understand statistical
correlations that were discovered within the feedback.
Level 3 - Behavior: In this level the instructor has to decide how the feedback
will be used. It is beneficial to obtain the information but if the instructor is
unwilling to accept the criticism and adjust; then the information was gathered for
no reason. The instructor must be willing to accept the flaws within the program
and find new ways to adapt the program. This level is not the easiest to address as
it takes the most effort from the instructor. Feedback about the program should
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be gathered from numerous levels (trainees, supervisors, peers, etc). By gathering
information from several levels the instructor can make a sound decision on
which items need to be adjusted to ensure the information is being taught properly
and retained by the students for future use.
Level 4 - Results: In a training environment, this level may be the hardest to
evaluate. As instructors attempt to perfect their training programs, other factors
may be affecting the outcome. There are other variables that account for the total
make-up of a training class. These include the environment, the technical
difficulty, the individual’s personality, to the time of day the class is taught. It is
best if the instructor decide what they would like the end result to be, whether it is
higher productivity or reducing costs. Once a defined result has been established
the instructor has a quantifiable way of determining if the program is successful
and how to improve the training program to meet the end goal.
After Kirkpatrick wrote these four articles he went on to write more articles,
several books, and conducted case studies further investigating how to evaluate training
programs. When he revisited his original four-level model decades later, he commented
that although literature had been written on the subject through the years, the original
ideas and basic model have remained the same (Kirkpatrick, 1996). He did note that in
the fast paced world of today, some of the levels are not given as much attention or they
are completely omitted. Companies and trainers are more interested in the results. They
are interested in learning how to obtain the results they want to determine if the company
is spending too much money on the program, if similar programs should be developed, or
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if the program is effective and worth keeping. Kirkpatrick does note that if it is practical
all four levels should be addressed by the instructor to obtain the best results.
Kirkpatrick’s last observations have given cause for investigators to research the
best way to ensure training programs are meeting objectives of the company. Companies
spend billions of dollars on training each year, but a recent study has shown that unless a
company’s training program is aligned with the department’s goals the training could be
a waste of the employees’ time and the company’s money (Clark and Kwinn, 2005). In
2005, Ruth Clark and Ann Kwinn collaborated with their colleagues and developed seven
different routes companies can take to ensure they develop programs that will best suit
their needs. Since each company has different needs the routes offer a guideline for
training mangers to follow, they are easily adaptable to any given situation. It was
stressed that direct communication with the Chief Executive Officer (CEO) and upper
management are key to the success of any program. The seven routes are (Clark and
Kwinn, 2005):
Route 1 - Become the Organization’s Global Positioning System (GPS): The
trainer needs to discuss with the CEO where he envisions the company going in
the future and what parameters he has set to know when the goal has been
achieved. Once these questions have been answered, the trainer needs to visit
each department within the company and address the same questions. This
provides insight to the trainer and allows them to develop programs that will meet
the needs of the company for today and the future. It should be noted this is an
evolving process, the relationship between the trainer and the department heads is
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on-going so that courses can be adjusted when the direction of the company is
adjusted.
Route 2 - Alleviate the Pain Points: Trainers need to investigate what the
current problems are within the company. This should be discussed again with
each department to ensure everyone’s needs are being met. A plan can be
developed outlining the expectations of the departments with the goals of the
training programs.
Route 3 - Work in the Squeeze Zone: This route identifies the priority training
has within the company. With the business industry facing mergers, outsourcing,
and quicker turn around times, trainers are placed in a unique situation.
Companies need to deliver their product in order to make money, trainers are
faced with time, budget, and retirement constraints. It is imperative that trainers
know the priority of training within the company and keep addressing current and
future constraints they may encounter to provide the best training to the
employees despite the limitations they are facing.
Route 4 - Make Lemonade: This route takes the constraints of the company and
turns them into opportunities. Although the trainer may have obstacles to
overcome, if they approach them with an open mind, anything can happen. The
authors suggest being innovative, or become a lean department. This includes
finding ways to save money or developing a more effective training program.
They also suggest being fast. In today’s fast paced world training needs to be
quick and to the point so employees can get back to work. With advances in
technology training time can be reduced. Also, by using work examples
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employees have the ability apply the knowledge directly to their work instead
conceptualizing it while in a classroom setting.
Route 5 - Mine and Distribute the Best: This route sets out to benchmark the
best processes and people throughout the company. The trainer needs to identify
which processes are done effectively so they can be replicated in the training
programs. To be the best we must learn from the best, take from the knowledge
within the company and pass it on for others to emulate.
Route 6 - Plan for the Future – Today: This route focuses on problems that are
arising in certain industries. The best way to learn from your mistakes is not to
repeat them; however, this line of thinking can be applied to your competitors’
mistakes. It is important to stay abreast in current topics in the industry in which
you work. The trainer not only has the ability to address problems within their
company but also some that have been addressed by the industry. This not only
helps to correct a company’s current training deficiencies but can also stave off
future dilemmas.
Route 7 - Partner with Management: This route addresses the need for the
training manager to form partnerships with management so that training becomes
a priority and he becomes an integral cog within the company. By forming the
partnerships, the training manager has access to all the information they need to
perform their job efficiently. Not only does management reap the benefits of
effective training programs, but the training manager obtains a working
knowledge about company. This allows the key players to discuss issues and
opportunities for training in a common language.
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Clark and Kwinn honed in on the last level Kirkpatrick discussed, giving training
managers different avenues to follow to ensure the goals of the company and training are
aligned. The overarching theme of all the routes put the training manager in direct
contact with a company’s upper and departmental management. The only way to
effectively train employees is to ensure that the proper skills are being taught to them,
when the company needs them to have those particular skills (Clark and Kwinn, 2005).
In the past there was plenty of research conducted on how to effectively develop a
training program that would satisfy the objectives set forth. Kirkpatrick focused on the
different levels in developing a training program while Clark and Kwinn directed their
efforts to what should be taught to ensure the company obtains the results it needs to
succeed. The missing link in this research is that none of the researchers investigated
how the employees retained the information they were taught. A properly developed
training plan could provide all the desired information and teach the proper skills;
however, if the students do not retain these pieces of information both time and money
are wasted. In 1992, a group of researchers from Michigan State University investigated
how well students retained information from a technical school when given an
opportunity to perform the tasks (Ford et.al., 1992). The group studied how often the
individuals had the opportunity to perform learned tasks, focusing on breadth, activity
level and in what capacity the task was performed. They also looked at the factors that
affected the students from performing the activities, specifically organization, work
context, and individual characteristics. The researchers noted that performing a task
includes not only the knowledge but a certain level of self-efficacy. If an individual has
high self-efficacy they are more likely to seek out opportunities to perform tasks, thus
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being more aware of the proper techniques (Ford et al, 1992). The results of the study
showed that not all students have the same opportunity to perform the tasks they were
taught and that the level of difficulty varied. This does not mean that the training they
received was inadequate and did not properly prepare them for the tasks they needed to
perform; it simply demonstrates that there are different levels of expectation when
attending a training program (Ford et al, 1992). This observation needs to be taken into
consideration when students attend initial or refresher training courses. If an employee is
trained on a task and that training is valid for twelve months then it is expected the
employee can perform the task proficiently for all twelve months. However, if the
employee does not complete that task until eleven months after the training, there should
be a lower expectation of the proficiency.
Although their analysis did not focus on how a company’s training plan was
developed or how often the tasks are performed, it is important to note that these areas
are being researched further and have an impact on how employees perform. Companies
in today’s market must overcome several obstacles to stay competitive (Clark and Kwinn,
2005). There is an ever increasing demand for perfection; companies need to be aware of
this facet when sending their employees to training classes. The employees need to
understand if the training is to be for immediate or future use (Ford et al, 1992).
Hazardous Materials Procedures
Commercial companies and government agencies abide by numerous hazardous
material regulations (HMR). These regulations vary depending on which mode of
transport is being used and which agency the company falls under. Since this research
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focuses on the transport of hazardous materials to overseas locations via airlift we will
investigate the training requirements for these items.
Department of Transportation: The Department of Transportation follows the
Code of Federal Regulations (CFR) Title 49, Subpart H, Part 172, for their hazardous
materials training requirements (CFR 49, 2006). The employer is responsible for training
their employees in the area of hazardous materials. The employer has the option to train
their employees in-house or send them to an external program. Internal and external
training will be discussed later in this chapter; however, it should be noted that regardless
of where the employee is trained it is the responsibility of the employer to ensure the
employee meets the standards and is tested appropriately (CFR 49, 2006). Employees
that handle, package, or ship hazardous materials will be trained in the following areas
(CFR 49, 2006):
General Awareness and Familiarization: This training provides the employee
the ability to recognize and identify hazardous materials.
Function-specific: This training focuses on the specific job functions that require
an employee to handle hazardous materials. This also includes those training
requirements that deal with international shipments following additional
regulations.
Safety: It is the responsibility of the employer to ensure that employees are
trained on the safe handling of hazardous materials, including how to avoid
accidents, personal protection, and emergency response procedures.
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Security Awareness: As of March 25, 2003 all employees are required to be
trained on the risks of hazardous materials and how to recognize and respond to
security threats.
In-depth Security: Each company is responsible for having a security plan.
Employees need to be trained on the procedures to recognize and respond to
security threats according to the company’s security plan. The employee must be
able to implement the procedures upon realization of a suspected breach.
Labor requirements: Employers are responsible to ensure employees are trained
in accordance with labor laws and regulations.
Employees are required to complete their initial training within 90 days of starting
their job (CFR 49, 2006). An employee must be trained in the above mentioned areas
every three years. The employer is responsible for keeping up-to-date records on all
employee training. These records include the location and date the training occurred
along with the name of the trainer that approved the certification (CFR 49, 2006).
Commercial companies that want to ship hazardous materials through the defense
transportation system must also be trained on their duties related to military air
transportation (AFMAN 24-204, 2004). In addition the training must coincide with the
nine Business Rules set forth by the Under Secretary of Defense (Wynne, 2003).
Department of Defense: The Department of Defense (DoD) provides hazardous
materials training to military and DoD civilians at designated training sites. The
requirements for training individuals on hazardous materials are agreed upon in the
Interservice Training Review Organization Task Group on Hazardous Materials Training
Memorandum of Understanding (AFMAN 24-204, 2004). This memorandum of
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understanding ensures that all the military services and different organizations that
belong to the DoD are being trained to the same standards. The courses that are offered
include training for handlers, inspectors, and certifying officials. Since the certifying
official is responsible for ensuring all the documentation and packaging is correct prior to
shipment this section will only cover those requirements. There are three types of
certifying officials per the DoD (AFMAN 24-204, 2004):
Preparers – They are trained on all hazardous materials. This training course is
80 hours long and requires an 80% score on the final exam to receive
certification.
Technical Specialists - These individuals can certify hazardous materials that
they are qualified to maintain. They are trained by a preparer and then identified
by the Commander to represent their particular unit. Technical Specialists are
only able to certify materials for tactical or contingency operations and channel
movement.
Medical Personnel – These training courses are for medical personnel that
handle and ship laboratory samples and specimens. The course that is offered
encompasses all modes of transport.
Once a member has completed the training for their respective certification, a
notation should be placed in their training record to verify the training occurred at a
certain date and location. The training is good for 24 months, at that time it should be
determined if the training is needed or if the member’s services are no longer needed
(AFMAN 24-204, 2004). If the member’s services are still needed, they must complete a
refresher training course. This can be completed by attending the initial training course
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again, or completing a refresher training exportable course (AFI 24-101, 2004). If
circumstances preclude the member from completing the refresher training prior to their
expiration date, an extension may be granted. The exemption is granted through the
member’s respective service’s major command focal point (AFMAN 24-204, 2004). A
notation is required in the member’s training records detailing the level of training the
completed.
International Civil Aviation Organization: The International Civil Aviation
Organization (ICAO) is comprised of delegated members that develop the standards of
international air navigation and encourage planning and development of future
endeavors. ICAO focuses on safety, aircraft and airport development, and cohesiveness
between the contracting states (Wells & Wensveen, 2004). The ICAO also agrees upon
shipping standards and practices involving hazardous materials. These guidelines are
updated yearly by ICAO and published in Technical Instruction for the Safe Transport of
Dangerous good by Air (ICAO, 1996). The guidelines that ICAO sets for commercial
companies to follow when training their employees on how to ship hazardous materials
are (ICAO, 1996):
General Familiarization: Provide employees with an understanding of the
overall provisions and familiarity with the hazardous goods.
Function-Specific: This gives the employee detailed information and
requirements of the hazardous good they are most likely to handle.
Safety: Provides the employee with the proper handling and safety techniques of
a particular hazardous material. It also trains the employee on the emergency
procedures required for that hazardous material.
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It is the employer’s responsibility to ensure their employees have this initial training prior
to allowing them to handle hazardous materials. Once the initial training has occurred a
refresher course is required every 24 months (ICAO, 1996). The familiarity training is
outlined by ICAO depending on the function of the employee. ICAO has seven
categories of personnel, for the scope of this study we are interested in shippers and
shippers’ agents. ICAO states that shippers and shippers’ agents should be familiar with
classification of dangerous good; list of dangerous goods; prohibitions; packing
instructions; labeling and marking; shippers’ responsibilities; dangerous good transport
documents. The guidelines are established by ICAO; however, they are enforced by the
national or state authorities (ICAO, 1996).
International Air Transportation Association: The International Air
Transportation Association (IATA) member’s are nominated by individual airlines and
are governed by an executive committee which has elected members (Wells &
Wensveen, 2004). This organization meets to agree upon monetary compensation for the
different airline carriers. This can only occur after each member’s government has a
formal agreement to provide services to another. After the agreements have been made,
IATA establishes guidelines for all air transport operations (Wells & Wensveen, 2004).
IATA publishes the Dangerous Goods Regulations on a yearly basis. This publication
outlines the requirements that companies must abide by when shipping dangerous goods.
The training requirements established by IATA for commercial companies are (IATA,
2006):
General Familiarization: Provides employees with general knowledge and
provisions of the hazardous materials they are handling.
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Function Specific: Provides information on the particular hazardous the
employee is responsible for within their area. The requirements of function
specific training are outlined in Table 1.5.A.
Safety: Provides training of the hazards associated with each dangerous good
including proper handling procedures. Emergency response procedures are
instituted and each employee must be familiar with them.
IATA requires the employer to ensure their employees have had the required initial
training prior to handling hazardous materials. Also, the employee is required to have
recurrent training every 24 months to stay and informed (IATA, 2006). Recurrent
training can occur sooner at the employer’s discretion. In addition to the training the
employee is tested on their knowledge and issued a certificate of completion. Employer’s
are required to keep training records on their employees which contains the location of
the training, training dates, and a copy of their certificate (IATA, 2006). The training
program and folders are subject to review by the appropriate national or state
representatives. As stated in the function specific training, Table 1.5.A has four
categories of employees (IATA, 2006). For the scope of this research we are interested
in shippers and packers requirements. The Dangerous Good Regulation requires shippers
and packers to be trained in the following areas: general philosophy; limitations; general
requirements for shippers; classification; list of dangerous good; general packing
requirements; packing instructions; labeling and marking; Shipper’s Declaration and
other relevant documentation; recognition of undeclared dangerous goods; provisions for
passengers and crew; and emergency procedures.
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Current Training Available
The Department of Defense has established training facilities that military
members and their civilian counterparts attend to obtain their certification. These schools
teach the material required by Department of Defense regulations. The same training
plan is used at each location to ensure cohesiveness throughout the different military
branches and locations (AFMAN 24-204, 2004 and MOU, 2003).
Commercial vendors must abide by the established regulations when shipping
hazardous materials, as well as, the guidelines of each mode of transportation.
Commercial companies have several options when training their employees. The training
requirements for commercial vendor employees have already been stated; however, the
Code of Federal Regulations (CFR) 49 states that training can be provided by the
company or by an outside public or private agency (CFR 49, 2006).
External Training: The Department of Transportation website provides links to
hundreds of companies that are qualified to provide hazardous material training. These
training companies provide a wide range of training. Some training companies can train
on all modes of transportation, while others may focus on a specific mode only. In
addition to providing different training these companies also have a couple of ways to
train the employees. After researching the links provide by the DoT, it was found there
are two different ways a commercial hazardous material company could get their
employees trained using an external company. The two ways are:
1. Location Training: This training requires hazardous material companies to
send their employees to a specific training facility. The Department of
Transportation sponsors several training classes at the Transportation Safety
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Institute (TSI), located in Oklahoma City, Oklahoma. TSI provides initial and
refresher training to commercial companies. They offer a three day training
course that qualifies the students to ship hazardous materials via air. In addition
to these three days, the students have an optional fourth day that will train them
on military airlift requirements (Kramer, 2006).
2. In-House Training: This training is conducted at the commercial company.
The commercial company hires an outside contractor to come to their facility to
train their employees. The contractor uses their training plan and trains the
company’s employees on the hazards and modes the company requests. Kinetics
Incorporated offers this type of training (Million Air Consultants, 2006). Kinetics
will use their training program or tailor it to fit the company’s needs.
Internal Training: Commercial companies also have the right to train their
employees internally. This training is normally conducted by one of the currently trained
employees. The individual teaching the class is following a training plan established by
the company. There is no formal training requirement needed for the instructor to teach
the class. However, research has found it is common that the instructor has attended one
of the previously mentioned external training programs (Kramer, 2006). The instructor
can train the employees either in a classroom or with on-the-job training. Another option
for commercial companies to train their employees internally is to procure a training plan
through an external training company. LabelMaster is an external training company that
among other things, sells computer based programs that will train employees on
hazardous materials handling and shipping requirements (LabelMaster, 2006). This
allows commercial companies the flexibility to the train the employees professionally
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without having the added cost of sending them to a different location. In addition to
computer based training, other companies like Safety Video Direct, offer videos that
employees can watch fulfilling their training requirements (SafetyVideoDirect, 2006).
Benchmarking
The term benchmarking can be heard in almost any boardroom today. It is a catch
phrase that has a lot of people trying to develop and understand faster than their
competitors. Along with all the other logistics terminology, benchmarking is hard to
define. There are hundreds of definitions that have been developed by scholars, subject
matter experts, businessmen, and consumers. However, others believe that benchmarking
is not a single entity that can be defined by a process that a company must go through to
obtain a competitive advantage. The definition that was used for the purpose of this
study was developed by the AT & T Benchmarking Group. They state “Benchmarking is
the continuous process of measuring your current business operations and comparing
them to the best-in-class operations. Application of the knowledge gained from a
benchmarking study provides a foundation for building operational plans to meet and
surpass industry-best practices.” (Korpela & Tuominen, 1996)
Management pioneer, Fredrick Taylor began to look at management from a
scientific perspective at the turn of the century. Although his thoughts and concepts have
been adapted over the years, his theories are similar to benchmarking. Taylor conducted
several studies where the outcomes were goals or standards that employees were capable
of meeting at work. It varied from how much coal a man could shovel in a day, to how
many gadgets a person could put together in an hour. (Gibson et al., 2006) While
Taylor’s ideas looked at achieving employee goals, benchmarking is used by a company
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to achieve the highest business goals to stay competitive and ensure success. There are
several different concepts about benchmarking, each containing a different way of
gathering information. Although some of these models would take decades to achieve,
they are all founded on the same principles, which is for a company to learn from either
itself or another to be the best-in-the-business. Watson believes that benchmarking is an
evolutionary process (Watson, 1993). He believes that companies must first look
internally, and then gradually proceed to looking globally for process improvements.
Watson has five generations that a company must go though, each improving on the next,
to achieve success (Watson, 1993). They are:
First Generation: Reverse Engineering
Second Generation: Competitive Benchmarking
Third Generation: Process Benchmarking
Fourth Generation: Strategic Benchmarking
Fifth Generation: Global Benchmarking.
Spendolini believes that benchmarking is a continues process that involves investigation,
learning from others, and a quest for new ideas, all of which can take years and require
intense dedication to obtain information that could be used to improve a company
(Spendolini, 1992). Furey argues for an analytical approach both internally and
externally to the company (Furey, 1987). He believes the goals of the process should be
to identify measures for each operation, measure the levels of performance internally and
externally, identify areas of excellence and weakness, and finally to implement the better
practices of other companies to improve the internal weaknesses (Furey, 1987).
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These men have developed sound approaches to implementing benchmarking.
However, there are four common categories that benchmarking can be divided into.
These categories, along with the previously mentioned strategies, are not the only answer
but simply concept suggestions. The categories are: internal, competitor, functional, and
generic. (Bendell et al., 1993) The first category is internal benchmarking which is
conducted within a company. A company compares business practices within each
division or department. They look for areas of improvement within each division. Once
an overall best practice has been established the company applies it to the respective
divisions. For example, the billing section could be good at filing, while the customer
service section is good at dealing with people. The two sections would then train each
other on how to incorporate and implement the best practice within their respective
section. This allows the company to become the best from within and create synergy.
Internal benchmarking should be the first step a company takes when implementing
benchmarking (Bendell et al., 1993). Once the internal processes have been compared, a
company can move to the second category, competitor benchmarking. The second
category follows the same logic as internal benchmarking expect now the company looks
to their competitor for comparison. This is slightly harder to accomplish as most
competitors are not forthcoming with their information. While getting a competitive
edge will likely result from this type of benchmarking, it is incredibly hard to achieve.
The third category is functional benchmarking. This category allows a company to
compare its ideas and practices to a company in which it does not compete with, but
shares similar functions. For example, a clothing company and a car manufacturer both
have customer service departments. Although they do not produce similar products the
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company that makes clothes can learn from the success of the car manufacturer in the
customer service area. This type of information is easier to obtain as there is no
competitive advantage being gained. The fourth and final category is the generic
benchmarking category (Bendell et al., 1993). This category allows a company to look at
any industry and any section within that industry. Even though, this category provides
the most range and allows for the most learning, it is often difficult to translate these
ideas back into the original company. Overall, most benchmarking techniques are
industry specific; however, with the proper adaptation any company can benefit and
implement a lesson learned elsewhere in the business world. Although companies should
start with internal benchmarking, the next three categories are not evolutionary (Bendell
et al, 1993). It is the discretion of the company to decide which companies they would
like to investigate. In recent years, while conducting benchmarking studies, several
partnerships and mergers have resulted. This is mostly due in part to companies realizing
they can compete better together (Foster, 1992).
The philosophy or concept that a company follows can be based off a model or
developed from an established process. When conducting a benchmarking study, there
are just as many processes as there are philosophies. Spendolini has a five-stage generic
process (Spendolini, 1992). It is considered generic because all the details about a
company are not known. It is most commonly used with competitor benchmarking;
however, a company is only looking at it from an outside perspective. Certain
information may not be obtainable or known, but the general idea can be recreated to
improve a company’s internal process (Spendolini, 1992). Christopher also uses a fivestage approach. While it is similar to Spendolini, Christopher focuses on the customer’s
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point of view. Ultimately a company is trying to improve their processes to meet their
customer’s standards and induce customer loyalty (Christopher, 1992). However,
Schneider (2006) states that employees need to be engaged and willing to make
customers happy for customer service benchmarking techniques to work. Watson uses
four main steps. In his process, all the data can be collected and compared between the
companies. The data can be collected either through internal channels or through
customer data collection. He attempts to answer the basic questions of “How do we do
it?” versus “How do they do it?” (Watson, 1993). Cavinato uses the same ideas and
process as Watson; however, he uses eleven approaches and has a clearly stated objective
(Cavinato, 1998).
Finally, there is the Analytical Hierarchy Process (AHP) that has been used and
discussed by several subject matter experts. AHP uses a seven step process to help a
team of professionals from within a company determine which best-in-the-business
practices should be implemented. The difference between AHP and the other processes
is that the group must decide as a whole which items to investigate and which items to
implement. This allows for greater discussion and a broader range of ideas to be
investigated. It also does not limit the group to look at just competitors or noncompetitors. Different companies can be looked at across several spectrums resulting in
the overall best fit for the company. Another important factor with AHP is that it has a
better chance of the company implementing the ideas. Not only is the benchmarking
process difficult to conduct, it is even more difficult for companies to implement.
Sometimes this is due to employees being leery that the new process may not work
(Korpela & Tuominen, 1996).
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Benchmarking is discussed in every industry; however, like many other ideas
benchmarking needs to be accepted throughout the entire company for it to work properly
(Blanchard, 2005). The benchmarking process takes time and dedication. It involves
collecting data, deciding which idea to implement, deciding on an implementation
process, education on the new process, and finally waiting to see if the implementation
was successful. Although a recent survey stated 65% of Fortune 1000 companies stated
they used benchmarking strategies, it also showed that the definition of benchmarking
was not clear to everyone that used it. It has been shown that most companies are using
functional benchmarking, which compares a certain section within their company to a
non-competitor to find improvements (Foster, 1992). In an interview with Thomas Foster
(1992), Roger Camp of the Xerox Corporation stated he believes benchmarking is both
strategic and operational. Xerox has been able to implement benchmarking with great
success over the past decade. Camp also stated that the entire company should commit to
the benchmarking process (Foster, 1992). At the operational level are the separate
divisions within the company. While benchmarking can be seen more effectively at these
levels, it is just as important at the strategic level. The upper management is located
within the strategic level. The upper management needs to take ideas from other
companies and learn to adapt them to their own, rather than just try and implement them
the same way the other company. The underlying goal of benchmarking is finding the
best practices within the industry and adapting them to work for the company conducting
the research (Foster, 1992).
The advantage of having numerous companies investigating and pursing
benchmark studies is that several councils have set standards for all companies to follow.

32

Although the standards are not all inclusive, they establish and discuss how companies
within different industries are overcoming common obstacles and meeting the goals of
their customers. The Supply Chain Council (SCC) has recently procured the Supply
Chain Operations Reference (SCOR) model (SCC, 2006). Companies that subscribe to
SCC have access to the SCOR model along with the process in which it can be
implemented. SCOR contains management descriptions, metrics, standard functional
alignments and management practices that produce the best result (SCC, 2006). There
are also companies that partner with their suppliers and distributors using an Enterprise
Resource Planning (ERP) system. This allows for total visibility within each of the
companies to better serve their customers. Although an ERP will not define the best
practices within the companies, it does provide a set of metrics that has been
predetermined by the companies involved (Lawrence et al, 2005).
Benchmarking has been around for decades and is still actively used. Although
there are several concepts and processes that can be used to find the best practices within
each industry, it is up to the company to choose their own path. Industry standards are
being established using overall corporate approaches and defining commodity specific
best practices. All companies are trying to improve their bottom line and the only way to
do this is to introduce the best practices in their respective industry. Benchmarking, if
defined, researched, and implemented correctly can allow a company to gain a
competitive advantage. This advantage may be found in a specific section within the
company or at a particular plant that is part of a larger corporation. The overall theory is
that benchmarking is a continuous process, while a company is producing the industry
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best practice today; there is another company that is researching and discovering how to
do it better tomorrow.
Summary
The literature review for this research question includes a broad spectrum of
topics. It is important to investigate the foundation of the training programs which
begins in the regulations. The commercial companies abide by the CFR 49, IATA, and
ICAO regulations. Although these regulations do not give specific curriculum for
companies to follow when training their employees; however, they do provide solid
guidelines. The military approaches their training requirements in a different manner.
AFMAN 24-204 provides clear definitions of where military members will be trained,
while the MOU the various branches of service agree to, provides the different locations
with the required training curriculum. In addition to reviewing regulations, it is
important to look at previous studies that include training.
There have been several studies completed on training that will assist when
conducting the interviews and analyzing the training programs. Kirkpatrick was the
founder of training studies. He developed the four stages to developing a training
program. Clark and Kwinn have taken Kirkpatrick’s ideas a step further by including
company’s needs into the training equation. Benchmarking techniques were also
investigated to understand how companies choose which ideas to accept and which ones
to discard. These ideas are important to understand how companies train their
employees. A company may find the best way to train employees with a more effective
approach. These ideas should be shared throughout the company and with their partners.
However, for a company to stay competitive they must find a way to keep their
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benchmarking ideas to themselves without the competition to find out. There are
numerous benchmarking ideas that allow competitors to acquire new techniques and
milestones.
Overall, the literature review investigates all the areas involved with the study.
The information obtained in this chapter will make it easier to determine which areas are
researched and analyzed. Chapter 3 takes the information gathered in the literature
review and develops the plan to research how commercial companies train their
employees on how to ship hazardous materials through the defense transportation system.
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III. Methodology
The nature of this research requires a case study methodology to successfully
collect, interpret, and compare the various types of training that occur in commercial
shipping companies dealing with hazardous materials. This chapter includes the reasons
for selecting a qualitative methodology, the criteria for using a case study methodology, a
description of the research design including methods of data collection and analysis, and
concludes with a description of the study’s assumptions and limitations.
Qualitative vs. Quantitative
Quantitative research has been accepted in the research community for over a
century. However, it wasn’t until the mid-1960s that qualitative research emerged as
another valid means of research. During this time, a debate occurred between the
promoters of each research method (Cook & Reichardt, 1979). Although in today’s
society both research methods have been accepted, qualitative research must provide
more evidence of credibility and reliability as they are often seen as the least perspective.
(Leedy and Ormrod, 2005).
Although the methods can be used separately or in conjunction, they each have a
distinct set of assumptions and reasons for selecting a particular paradigm (Creswell,
1994). Qualitative studies can assist any career field in determining the ideas that need to
be investigated to ensure pertinent information can be gained from a situation (Leedy and
Ormrod, 2005). The distinction between using qualitative methods as a means to ensure
the correct ideas are being researched and those of developing qualitative methods as a
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form of research are different. Creswell (1994) and colleagues state the assumptions of a
qualitative study are:
1. Qualitative researchers are concerned primarily with process, rather than
outcomes or products.
2. Qualitative researchers are interested in meaning- how people make sense of
their lives, experiences, and their structures of the world.
3. The qualitative researcher is the primary instrument for data collection and
analysis. Data are mediated through this human instrument, rather than through
inventories, questionnaires, or machines.
4. Qualitative research involves fieldwork. The researcher physically goes to the
people, setting, site, or institution to observe or record behavior in its natural
setting.
5. Qualitative research is descriptive in that the researcher is interested in
process, meaning, and understanding gained through words or pictures.
6. The process of qualitative research is inductive in that the researcher builds
abstractions, concepts, hypotheses, and theories from details.

Qualitative studies “focus on phenomena that occur in naturals settings” and they “study
those phenomena in all their complexity.” (Leedy and Ormrod, 2005) Qualitative
research can be further drilled down into five different types of designs (Creswell, 1994,
Leedy 2005). These different designs are used based on the researcher’s goal of
investigation. A case study focuses on a particular object depending on the field of study
for a specific period of time. Yin (2003) proclaims a case study method is used to
describe actual real-world events using “how” and “why” questions. He also emphasizes
that the researcher has little control over a setting or a participant’s emotions while in a
real-world situation (Yin, 2003). In addition to having different types of qualitative
research, there are also different strategies within case studies. They include but are not
limited to exploratory, descriptive and explanatory approaches. Yin describes three
conditions to consider when determining the strategy: “the type of research questions
posed, the extent of control an investigator has over actual behavioral events, and the
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degree of focus on contemporary as opposed to historical events” (Yin, 2003). The basis
of this study is to examine the effects certain actions have on events, looking at both
current and historical data coupled with interview questions. This is more exploratory in
nature. It is attempting to discover any deficient areas in the commercial industry’s
HAZMAT training programs.
The research question of this study “How does training at commercial hazardous
material companies affect frustration levels at military APOEs” is investigated using a
qualitative exploratory case study research method as per the requirements stated above.
Four sub-questions assist in establishing the main areas of concern. The sub-questions
are:
1. What significant differences exist in the way military and commercial industry
personnel are trained on how to ship hazardous cargo?
2. What are the training requirements for commercial industry personnel to ship
within the defense transportation system?
3. What standardized guidelines (instructions or checklists) are established for the
shipper for completing the shipping documentation prior to shipping to the APOEs?
4. If not standardized, how would establishing improved guidelines for military
and/or commercial hazardous cargo training reduce documentation frustration levels
at the APOEs?
The research question in conjunction with the sub-questions identifies the focus and
scope of this study. The case study explores the reasons behind high levels of frustration
at APOEs and to determine the frustration levels are in fact due to training deficiencies at
commercial training companies. Although federal regulations exist governing the way
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materials are shipped within the defense transportation system, there is no metric directly
linking APOE frustration levels to a respective company’s training program. The
research question identifies the area of concern while the sub-questions stay within the
established guidelines of an exploratory case study.
Research Design
Since it has been established there are numerous hazardous material shippers
within the United States, a multiple case study is used to develop logic replication and to
provide more meaningful findings. Researchers have accepted multiple case studies as
being more compelling, meaning the overall study is more robust (Yin, 2003). Multiple
studies follow replication logic instead of a sampling logic (Yin, 2003). Replication logic
in qualitative studies follows the same guidelines as quantitative research uses when
conducting multiple experiments. In a multiple-case study, the researcher must select
cases that predict either similar results, referred to as literal replication, or contrasting
results that are contrasting for predictable reasons, referred to as theoretical replication
(Yin, 2003). The research study selected cases based off of theoretical replication.
Although there are Air Force regulations that govern how hazardous material items
shipped via military airlift, there are few commercial organizations that abide by all of
the guidelines exactly. Therefore, the Air Force regulations are used as the ideal training
program. In an effort to abide by the multiple-case study guidelines, sixteen cases were
conducted and interpreted in the analysis chapter.
The hazardous material companies were chosen using a 2k factorial experiment
design. By definition a factorial experiment is when every factor-level combination is
used (McClave et al, 2005). There are 4 factors with two levels for each factor, resulting
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in sixteen treatments The companies were chosen using four factors which include: the
company’s volume output, the number of employees the company has, the type of
training program (internal or external), and whether the company had a government
contract. These four factors were each then specified at two levels. The volume output
was divided into large or small: large output volume was anything greater than 100 tons,
and small output was anything less than that. The number of employees was also either
large or small: large companies were more than 100 employees and small was than 100
employees. The training programs were divided into internal or external. The final
factor was divided into two categories: those with contracts and those without. Since
these four factors each had two level it created a 24 factorial experiment. This meant that
of the 100 companies that had shipped frustrated hazardous material through Charleston
or Dover Air Force Base, sixteen were interviewed. The matrix that assisted in selecting
the companies is seen in Table 3.1.
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Table 3.1 Sixteen Company Data Matrix
Number of
Employees
Large
Large
Large
Large
Small
Small
Small
Small
Large
Large
Large
Large
Small
Small
Small
Small

Company
Volume
Large
Large
Small
Small
Large
Large
Small
Small
Large
Large
Small
Small
Large
Large
Small
Small

Training
Program
External
Internal
External
Internal
External
Internal
External
Internal
External
Internal
External
Internal
External
Internal
External
Internal

Government
Contract
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
No
No

The sources that were used to collect the data were: interviews by phone and email and a
comparative check-list of their training program were compared to that described in the
Air Force, DoD, and commercial regulations. In addition the company’s shipment
history within the defense transportation system was used to identify trends, areas of
improvements and possible benchmarking techniques. The interviews were used for
clarification purposes and to address the overall company approach to the training
programs, a list of the interview questions are shown in Appendix B.
Analysis of the training programs was achieved by comparing each program to
the Air Force standard and then amongst each other. A break down of the comparison
guidelines and established criteria is located in Appendix C. The programs are evaluated
on the type of training program within the company and the ability to comply with Air
Force, DoD, and DoT standards. The cross-sectional analysis of the cases investigates
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common areas of deficiency and best practices within certain companies. This type of
analysis allows us to use the benchmarking techniques discussed in Chapter 2, to develop
a criteria matrix to be used by military members when selecting which hazardous
material companies to order items.
This case study was developed from a customer perspective; therefore, the
benchmarking process has been altered to represent this difference. The Air Force has
established guidelines and standards that must be met to ship hazardous cargo via
military airlift. The study investigated how well companies were meeting those
standards. The benchmarking data obtained is discussed. The selection criterion
identifies companies that were meeting the standards and the characteristics they possess
that allow them to achieve this task. In Chapter 2 several benchmarking processes were
discussed. Christopher (1993) developed a process that focused on customer service.
However, Schneider (2006) argues that customer service satisfaction starts with the
employees. Although the DoD is the customer, it is beyond the scope of the research to
determine the willingness employees have to meet customer satisfaction; therefore,
excluding the processes developed by Christopher and Schneider. Spendolini’s (1992)
five-stage generic process was chosen because it is easily adaptable and can be completed
using established guidelines. The generic process is shown below:
Stage 1: Identify customers for information including requirements. Define the
subject matter to be benchmarked and how the information will be obtained.
Stage 2: Identify a benchmarking team
Stage 3: Identify sources for information
Stage 4: Collect information according to developed procedures and analyze
Stage 5: Implement recommendations
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The first stage of his process was altered by comparing the companies training programs.
The data was collected directly from the companies rather than from an outside
perspective. To ensure anonymity of the companies, an alphabetic code was used to
distinguish between them. Key components of different processes were used in the
analysis section to demonstrate which companies had the most success in specific areas.
The areas of interest considered were:
- Reliability: the efficiency, or length in time, in which a company reacts to an
item that is frustrated
- Military Support: the amount of business that the company provides to the
military
- Compliance: the degree to which the company is in compliance with DoD and
DoT training regulations, the checklists are provided in Appendix C.
Validity and Reliability
When a research study has validity and reliability it is shown to be concluding
theory based on facts rather than stating opinions gathered from the data. Validity
implies that a researcher has used the correct measurement, or data collection process, to
capture the process that is being investigated. Reliability refers to the acceptance of those
results by that particular measure (Kirk and Miller, 1986). These definitions apply to
both quantitative and qualitative research; however, it is easier to prove validity and
reliability in quantitative research. Creswell (1994) describes having internal and
external validity and reliability. He claims internal validity addresses the accuracy of the
data collected and whether the data coincides with reality. External validity entails the
limited universal assumptions that can be taken from the conclusions of the study.
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Reliability is easier to achieve in quantitative studies as experiments can be easily
duplicated (Creswell, 1994). In qualitative research there are human subject limitations
to replicating case studies, which lessens the study’s reliability (Creswell, 1994). These
statements are echoed by Leedy and Ormrod (2005), who suggest that only internal and
external validity should be considered when conducting qualitative research. They also
note that validity should be addressed in the planning stages to overcome later obstacles
(Leedy and Ormrod, 2005). Yin (2003) believes that a researcher must ensure construct
validity, internal validity (within explanatory studies), external validity, and reliability in
case study research for it to produce factual results.
Construct validity involves selecting the correct criteria to measure the research
concepts. In case study research construct validity has often been challenged, stating that
that an investigator uses their judgment rather than actual fact to make their assessments.
Since the researcher is seen as an instrument, this is a problem that needs to be addressed
prior to starting the research (Leedy and Ormrod, 2005). Two steps must be addressed to
meet the guidelines of construct validity. They are 1) choose the specific ideas or
concepts that are to be studied, while relating them to the overall research questions, 2)
and prove that the ideas being studied mirror those ideas that have been selected for study
(Yin, 2003). Within the forthcoming analysis, construct validity is developed with the
help of subject matter experts as well as technical advisors.
External validity looks into how easily a study can be related to other areas of
similar interest. When there is external validity, conclusions of a study on a single
concept can be applied to concepts that have the same structure. There are three
strategies that can be put into effect to improve the external validity of a qualitative study.
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They are conducting the study in a real-life setting, capturing a representative sample,
and allowing for replication (Leedy and Ormrod, 2005). These items are easily achieved
in quantitative studies but much more emphasis and focus should be given to them in
qualitative studies in order to strengthen the conclusions drawn from the findings. This
research accounts for all three of these strategies. The study was conducted using
companies that are currently transporting hazardous material and have shipped to APOEs
within the last year. The study could be replicated with proper approval. To ensure a
company’s anonymity has been protected, the selected companies were alphabetically
labeled and not named in the analysis. There is one potential limitation that affects all
studies and that is the question of generalizability. Although the analysis is based on the
data collected, some generalizability is possible since the sixteen companies chosen were
selected from 100 companies across the United States. Even though the list of companies
did not encompass the entire population, the assessments and conclusions drawn do
reflect a sample of those companies shipping to APOEs.
Reliability is of great importance in any research design. This allows another
researcher to use the same tactics as prior investigators to reproduce the same case study.
Reliability is used to reproduce the same study not to replicate the study on another
group. The overarching goal is to reduce the number of errors that occur in the study and
to also eliminate any researcher bias that may occur. The procedures followed when
conducting a case study should be clearly documented. This not only helps future
researchers but also keeps guidelines clear when conducting a multiple case study (Yin
2003). The outline for this research is located in Appendix A: Research Outline. The
procedures were developed with thoroughness and simplicity in mind. The intent of the
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study is not to dig too deeply into transportation regulations but to meet the objectives
needed to reach valid conclusions and to provide an overall answer to the Research
Question.
Limitations and Assumptions
The limitations and assumptions of this study are minimal but do have an impact
on the analysis and conclusion. This research includes a representative sample of
companies but only investigates their level of effectiveness over a twelve month period.
The companies were selected because they shipped frustrated cargo through either the
Charleston or Dover Air Forces Bases during the research period. There is an assumption
that these companies ship at least one piece of frustrated cargo through either of the ports
at some point during each year. This assumption might only be cleared if the length of
the investigation were changed to encompass several years.
Another limitation to this study is that it only investigates a company’s internal
training program. Hazardous material companies have the option of sending employees
to an external training program. There are several well established external training
programs available to companies throughout the United States. These companies provide
location training as well as on-site training. The study will identify areas of concern with
the company’s training plan; it will not address the training plans of any external training
facilities. Also, it is assumed that the company has an internal program that is actively
used and enforced. A mixture of companies using internal and external training programs
will be interviewed. The objective is to ensure that the company is getting the required
training for their employees. Since a majority of the interviews are conducted over the
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phone, a copy of the training plan can only be reviewed when the company agrees to send
it to the interviewer.
In addition to only addressing internal training plans, the interviewer must assume
they spoke to the training managers when a phone interview was conducted. The
companies were contacted by the interviewer, and they were asked to direct the
interviewer to the hazardous material training manager. Even though the interviewer
requested to speak to the hazardous materials manager or department head, it was
assumed that the individuals that answered the questions were in fact the people in
charge. Phone interviews were conducted due to the budget and time constraints of the
study, and the only way to overcome this limitation would have been to conduct all
interviews on-site.
The interviewer must also assume that all the data collected from the interviewee
were accurate and truthful. Since the interviewer is conducting a study on the
effectiveness of training programs, the interviewee may not be forthright about the status
of the company’s current training program. Even though the identity of the company is
hidden in the analysis portion of the study, some companies do not like to discuss their
problem areas. It is assumed that the training statistics and data being provided by the
interviewee are factual. Although the Department of Transportation does conduct
periodic inspections on shipping companies, there is no way to verify the validity of the
information being provided.
The final assumption is that the list of companies provided by the APOEs was
accurate and up to date. The frustration codes identified by the APOEs were legitimate;
however, there are times when the paperwork could be correct and the piece was
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accidentally frustrated. These instances are hard to prove even with today’s data systems.
Once an item is frustrated and a code has been given, the package needs to be corrected
and placed in the proper bay before it is taken off the frustration list. Although every
attempt was made to prove the companies interviewed had legitimate frustrations, it is
still possible that their cargo was falsely frustrated.
Summary
Yin concluded that there are five essential components that should be considered
in a research design. These components offer a basic outline for case study methodology
research. They are a study’s questions; its propositions; the unit(s) of analysis, the logic
linking the data to the propositions; and the criteria for interpreting the findings (Yin,
2003). This study’s questions were introduced in Chapter 1. The research propositions
or rationale for the study was determined by the top level military interest in the
frustration levels at APOEs and reasons causing delays of hazardous materials to the
APODs. Although the commercial industry ships hazardous materials by various modes
of transportation daily with only minor incidents, the need to ship items properly via
military airlift has become highlighted as a problem. With the current military situation
in the Middle East and an increased dependency on commercial suppliers, it is imperative
that commercial companies follow not only their standards of shipping but also abide by
those of DoD when shipping items within the defense transportation system. The unit of
analysis that is used to determine the level of effectiveness each company has complying
with DoD standards is each company’s internal training procedures. The fourth step in
Yin’s outline is based on the comparison of each companies program to that of DoD
standards. It looks at deficiencies and best practices within each company. The criteria
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in which the sixteen cases are interpreted is based on the DoD hazardous materials
requirements and the impact the deficiencies have on the overall flow of hazardous
material cargo from the shipper, to the APOE, and finally to the final destination.
The methodology outlined in this chapter provides the foundation for answering
the research question. This chapter describes how the data will be collected and analyzed
in Chapter 4. In the next chapter the information gathered by following the steps that
were just described will be analyzed. The methodology assisted in investigating each
sub-question which led to answering the overall research question in Chapter 5.
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IV. Data Analysis
The methodology described in Chapter 3 was followed by collecting the data
necessary to make valid conclusions to answer the research question. The following
chapter examines the information that was obtained and collected during the research
process. There were a few minor set backs and obstacles that occurred during the
collection process. The chapter describes these obstacles and how they were addressed.
Following an explanation of the obstacles the analysis is broken down by sub-question.
Data Analysis
During the data collection process some observations and obstacles were
identified. The first major obstacle occurred early in the data collection process. It was
identified that the Air Force does not have a central data base that collects the names of
the companies that have caused hazardous cargo to be frustrated. There are a few
databases that are available to list the reasons that the hazardous piece was frustrated at
each APOE. However, this database requires the hazardous material company to be part
of the program and it also requires active use by the APOE’s Customer Service Sections.
It was found that using the database is not mandatory by either the DoD or the vendor.
Due to the lack of a central database, the total amount of cargo that each company ships
to a particular APOE could not be determined.
The second obstacle was merging the list of companies obtained from the
Charleston and Dover AFB, Customer Service Sections. The lists that were provided
contained the company’s name and the reason the piece of hazardous cargo was
frustrated. Some of the companies listed had an address and telephone number included
with the discrepancy. However, a majority of the information about the company was
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simply the company name. This caused problems for two reasons. There are several
large hazardous material companies that have smaller subsidiaries across the United
States. The corporate headquarters were originally called for each company, and
although it was possible to speak to someone at the corporate level it was difficult to
determine which subsidiary the frustrated piece originated from. Although information
was obtained about the training programs from a corporate level, it is difficult to
determine if the training practices are identical at each subsidiary.
The third obstacle also dealt with merging the two lists obtained from Charleston
and Dover’s Customer Service Sections. Although the Customer Service Sections have
contact numbers for each piece when a shipment arrives, they do not keep this
information for each frustrated piece. The companies that did not have contact
information provided were researched on the internet. Not all companies have a website
for on-line use. For these two reasons twenty-six companies were excluded from the
master list provided by the Customer Service Sections. In addition to having no contact
information, companies that were located outside the United States were also excluded
from the list. The international companies’ hazardous cargo would have originated from
another country. Although ICAO and IATA regulations are recognized in all of the
countries where the companies were located, it was determined that enforcing DoD
regulations on a foreign country was outside the scope of the research. There were five
companies listed on the original list that were located outside the United States.
The fourth reason it was difficult to merge the list was because some of the
companies on the list had been merged with larger corporations over the year. This
created difficulties in obtaining correct phone numbers and locating the correct person
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within the business that dealt with training. Although this obstacle was listed as a
limitation, it became clear that it was more than a limitation. The contact numbers for
each company directed me to either the company’s operator or secretary. Once the
company was contacted the researcher asked to be directed to either the company’s
training manager or someone in the hazardous materials shipping department. When the
company’s operator or secretary answered, they speculated which person within the
company was best suited to be interviewed. The researcher was either led to the correct
person or had to be transferred to another person after explaining the intent of the
interview. This process caused delays in the interviewing process. The researcher was
directed to a person that was away from their office, and it took several days to make
direct contact with the individual. At that time, it was either confirmed the correct person
had been reached, or the researcher was transferred to another person to conduct the
interview. The second part of this obstacle was that the company’s operator or secretary
would not allow the call, stating it was against company policy to allow solicitation calls.
This excluded the company from the list, unless a direct number to the training manager
could be obtained. Since no previous information about the company was known, this
obstacle excluded six companies from the list.
The fifth obstacle was contacting the right mix of hazardous material companies
that would fulfill the requirements of the sixteen company data matrix introduced in
Chapter 3. Due to the previously mentioned obstacles the original list of 100 companies
was reduced to sixty-three. A total of twenty-two companies agreed to be interviewed.
Of the twenty-two, fourteen interviews were conducted. There were eight that did not
complete an interview. Three of the companies agreed to respond via email; however,
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the information was never received and follow-up phone calls were not returned. The
other five companies agreed to a phone interview. Dates and times for the interviews
were set; however, the individuals were not available at the scheduled time and could not
be reached again to reschedule. Table 3.1, located in Chapter 3, is the original matrix
that was developed for this research study which included sixteen companies. Since only
fourteen participated in the study, each category of the matrix was not filled. In addition
to not having sixteen companies, there was only one company included in the study that
did not have a government contract. The other thirteen had a government contract, either
short or long term. When a company has a contract with the DoD they are obligated to
abide by the business rules that were signed by the Under Secretary of Defense, which
instructs them to follow military regulations when completing shipping documents. The
criteria used to separate the companies into the matrix that was mentioned in Chapter 3
had to be altered slightly. The company volume in Chapter 3 separated companies into
large and small by the amount of cargo they sent out monthly. The companies did not
send out shipments that were a standard size or a standard weight. The personnel being
interviewed also did not have accurate weight amounts for all their shipments. Although
attempts were made to contact other company employees to obtain accurate information,
it was not always possible. Since each company was able to provide an approximate
number of shipments they sent out monthly, it was determined to use that as a basis for
separation. Therefore a company was considered large if they had 100 or more
employees and if more than fifty shipments were shipped out per month. Incorporating
the previously mentioned obstacles and the new factor criteria Table 4.1 categorizes the
companies that were researched.
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Table 4.1 Selected Companies
Number of
Employees
Large
Large
Large
Large
Small
Small
Small
Small
Large
Large
Large
Large
Small
Small
Small
Small

Company
Volume
Large
Large
Small
Small
Large
Large
Small
Small
Large
Large
Small
Small
Large
Large
Small
Small

Training
Program
External
Internal
External
Internal
External
Internal
External
Internal
External
Internal
External
Internal
External
Internal
External
Internal
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Government
Contract
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
No
No

Company
D,E,M
C,G,K
L
I
A
B,J,N
F

H

Table 4.2 details the specific characteristics of each company:
Table 4.2 Company Characteristics
Number of
Company Volume
Company Employees
A
35
100,000 lbs monthly – ½
military
B
22
4 shipments monthly95% military
C
800
10-20% military
D
350
1800 weekly – 4
shipments monthly to
military
E
300
10-15 packages daily 60% to DLA & 40% to
military
F
15
15 shipments monthly – 612 to military
G
900
50,000 lbs daily- 2
shipments monthly to
military
H
90
20 shipments monthly – ½
shipments to military
I
9
45,000 lbs weekly –
military orders vary
J
35
2 skids per month- a skid a
month to military
K
4000
10,000 shipments annually
L
100
1-10 shipments monthly
M
100
40-80 skids weekly- 1% of
shipments are military
N
100
500 pounds monthly

Training
Program
Internal

Government
Contract
Yes

External

Yes

Internal
External

Yes
Yes

External

Yes

Internal

Yes

Internal

Yes

Internal

No

External

Yes

External

Yes

Internal
External
External

Yes
Yes
Yes

External

Yes

The internal and external program of each company is further analyzed while addressing
each of the four sub-questions. The division of the information into each sub-question
provides a better understanding of how commercial companies use military regulations
and train their employees on how to ship hazardous materials. The analysis of each subquestion also assists in answering the overall research question which is discussed in
Chapter 5.
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Sub-Question 1
Sub-Question 1, What significant differences exist in the way military and
commercial industry personnel are trained on how to ship hazardous cargo?, was
initially addressed in the literature review. There are guidelines established for how the
military will train personnel in AFMAN 24-204. There are five designated locations that
military personnel are trained, the locations are listed in AFMAN 24-204 (AFMAN 24204, 2004). The curriculum taught at each location is agreed upon by the Hazardous
Materials Training Working Group (HMTWG). This group meets annually to discuss
changes or update the required curriculum for certifier training (MOU, 2002). Once the
requirements have been agreed upon, a Memorandum of Understanding (MOU) is signed
between each branch and facility. It is possible for a training facility to add more content
to their courses; however, the MOU establishes the mandatory minimum requirements to
ensure consistency across the different branches of service (AFMC/LSO, 2007).
The literature review examined the commercial training requirements outlined in
CFR 49, IATA, and ICAO regulations. These three regulations state the training
requirements for individuals certifying hazardous materials. The commercial industry
has numerous hazardous material training courses to choose from. The Department of
Transportation, which governs CFR 49, has over 500 listed on their web-site for
commercial company’s convenience. As stated in Chapter 2, companies can choose to
train their personnel internally or externally. The military requires their members to be
trained at one of the five designated areas and to pass two tests with a 75% or better. The
fourteen companies that were interviewed were asked similar questions of their training
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programs. Table 4.3 is a break down of both the type and requirements of training that
each interviewed company uses.
Table 4.3 Training Programs
Company

Training
Program

Reason for type of
training

A

Internal

Small Company

B

External

C

Internal*

D

External

Used for years

E

External

Encompassed all the
requirements

F

Internal

G

Internal*

H

Internal

I

External

J

External

K

Internal*

L

External

M

External

Close and good
reputation
Prior individual choose

N

External

Small Company

Outside company met
their needs
Large number of
employees to train

Location
Classroom/
on-the-job
On-site/
classroom
Classroom
presentations
On-site
training
Off-site
training
On-the-job

Numerous personnel
Outside contractor
working for larger
organization
Price and a small
company
Good relationship with
training company

Classroom
presentations
Classroom
setting
On-line
On location
and off-site
Classroom
and on-thejob
Off-site
On-site
Off-site

Test Requirement
80%
Decided by
training company
75% or better
Decided by
training company
Decided by
training company
Test not
developedestimated Jan 2007
No standard- has
monthly refresher
70%
Decided by
training company
Decided by
training company
70%
Decided by
training company
75%
Decided by
training company

* The trainer and some employees were trained externally
Table 4.3 provides a general overview of each companies training programs and
practices. Although some of the companies choose an internal or external program there
were no similarities in the courses chosen or the way the courses were developed.
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Commercial companies are obligated to follow CFR 49, which requires them to ensure
their employees are trained within 90 days of employment, meet the established
guidelines and can pass a standardized test with a 70% or better. To get a better
understanding of each company we will look further into their training practices and how
they were developed. The information below was obtained from each of the companies.
Their identity will remain anonymous to protect the company’s anonymity.
Company A: The company uses an outside agency to train their medical personnel
on the safety and handling of blood born pathogens. Their training was developed
over time but is based on the requirements listed in CFR 49. The company trains
on the general awareness of all hazardous materials while providing additional
training on the specific hazards the employees handle.
Company B: The company uses an outside agency because it was convenient for
the trainers to travel to the company. The training company they hired also trains
on the requirements for shipping within the Defense Transportation System
(DTS).
Company C: The trainer for the company is trained by an outside agency. The
trainer takes the information that is learned at her courses and develops an internal
training program in conjunction with the regulation requirements. Company C
follows both the CFR 49 and IATA regulations.
Company D: The company uses an outside agency to fulfill their training
requirements. The training agency is chosen when employees need training. The
company ensures the training agency can come to their facility and meet the
requirements established in CFR 49. They do not receive training on military
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shipments. A third-party logistics coordinator fills out all military documentation
for Company D.
Company E: The company has an internal safety program but relies on an outside
training agency for training on hazardous materials. The company looks for a
training agency that trains on both CFR 49 and IATA regulations. The employees
are sent to the closest training location when they are due for training.
Company F: The company uses an internally developed training program. The
program is based of CFR 49 regulations. At the time of the interview a
standardized test had not been developed; however, the employer was developing
one and would implement its use in January 2007. Although follow-up calls were
placed in 2007, the use of the test could not be confirmed. In addition, the
personnel handling military shipments did receive some training from an outside
source whose name was withheld.
Company G: The trainer and employees that handle military orders are trained
through an outside training agency that comes to the company upon request. The
trainer then trains the company employees on the proper handling of hazardous
materials per CFR 49 and IATA. Although general familiarization is given,
training is geared more towards the hazardous materials the company handles the
most. Although there is a standardized test the company uses, there are no
passing requirements. In addition to the initial and refresher training, the trainer
is in the process of developing a monthly refresher course.
Company H: The company hires a contractor to fulfill their shipping
requirements. The contracted company is responsible for all their training needs
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and requirements. The internal training program is based off of CFR 49. The
training takes place in a classroom setting and requires at least a 70% on the final
test to pass.
Company I: This company is very small and requires only two personnel to
receive hazardous material training. The two employees take on-line courses to
fulfill their training requirements. They selected this course because it was
inexpensive and met the requirements outlined in the regulations. They are fully
trained on all hazardous materials.
Company J: The company has been using the same external training agency for
years. The company has a solid reputation and works well with their needs. They
offer courses on-site and at the agency’s training facilities. The company has also
worked with the training agency to send their employees to classes offered at
other companies. They follow both CFR 49 and IATA regulations.
Company K: The company is rather large so the training is conducted both
internally and externally. The trainer has received external training along with six
other hazardous material certifiers. The internal training plan is based off the
information given by the external agencies and the regulations. The company’s
trainer trains the employees in a classroom setting. The training is geared towards
the requirements of the different sections within the company. There is a
standardized test given with a 70% passing requirement. However, if an
employee misses more than four questions on the test, the trainer requires them to
complete the course again.
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Company L: The company is a subsidiary of a larger organization. The external
training agency they use was chosen at random. The employees go to the training
agency to be trained when it is needed. Company L follows the training
requirements outlined by CFR 49, which requires employees to be trained every
three years.
Company M: The company is rather small and chose to use an external exportable
course to meet their training requirements. The course can be taken at the
company or at the employee’s home. At the end of each section there are tests
that must be passed with at least a 75% before the employee can move to the next
section. The course fulfills the requirements of CFR 49, IATA, and IMDG
regulations.
Company N: The company receives their training from the two carriers they ship
their items through. The employees complete the training on an annual basis at
the shipping company’s facilities. The training encompasses the CFR 49 and
IATA regulations.
The training programs of the fourteen companies follow the same regulations;
however, each does it in a different manner. With the exception of Company L, all the
companies require refresher training to be conducted every two years. Company L
follows the recommendation in CFR 49, and provides refresher training every three years.
Even though the training for the military and commercial industries varies, the
documentation requirements are the same. Both the military and commercial industries
must keep a training folder on each individual trained. It must include the individual’s
name, the location of the training, the type of training, and a completed training
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certificate (CFR 49, 2006 and AFMAN 24-204, 2004). Commercial industries are
required to keep training documentation on hazardous materials only, whereas the
military requires the member to keep documentation on any training course they have
completed. In addition to the documentation requirement, both the military and
commercial industry requires a standardized test to be given at the end of the training.
The military has a very strict policy; a test is given at the end of each week of training. If
a member does not pass both tests with a 75% or better they will not be certified as a
hazardous material certifier (MOU, 2003). The commercial industry is required to give a
standardized test, ensuring their employees pass with a 70% or better; however, this is not
strictly enforced. These two aspects are the only common thread between the military
and commercial industry’s training programs.
The information outlined above indicates there are vast differences in how the
military and commercial industries train their personnel. The military uses a standardized
curriculum, while commercial companies base their curriculum off of the guidelines in
the regulations. The emphasis in the commercial training industry is geared toward the
proper handling, security, and safety of the hazardous materials and there is little
emphasis put on the shipping documents. The military trains on the safe handling and
security of hazardous materials as well as the proper way to complete the documentation.
The differences in training were identified during the data collection to investigate SubQuestion 1, these differences in training and training requirements lead us to investigate
the next sub-question.
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Sub-Question 2
Sub-Question 1 focused on how the military and commercial industry trains their
employees on shipping hazardous materials. The information collected for Sub-Question
2, What are the training requirements for commercial industry personnel to ship within
the defense transportation system?, investigates further how commercial companies
prepare to ship hazardous cargo through the DTS. The requirements for commercial
industry personnel to ship hazardous cargo through the DTS are outlined in AFMAN 24204. The literature review in Chapter 2 of AFMAN 24-204 explains in A25.7 that all
Non-DoD personnel preparing and shipping hazardous cargo through the DTS must do so
according to the regulation (AFMAN 24-204, 2004). Although commercial companies
are not required to attend the courses listed in AFMAN 24-204, they are required to be
trained per the CFR 49, Part 172, Subpart H, which outlines the training requirements. In
addition to the guidelines in CFR 49, commercial companies wishing to ship items
through the DTS must have training on their specific duties related to military airlift.
AFMAN 24-204 does mention that if companies would like to attend one of the courses
listed in the regulation they are required to contact their contracting office. After
speaking to one of the training facilities, if a commercial company would like to send one
of their employees to a military training course they must be sponsored by a government
agency. Each year there are a specific number of billets assigned to each of the courses
offered by the DoD. Each of these billets is requested by a certain government agency; a
commercial company cannot call the school directly and request a billet (345 TRS, 2007).
All of the fourteen companies interviewed were aware of the training
requirements established by the military for shipping hazardous cargo through the DTS.
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Company’s B and F had taken the extra step to receive additional training to meet the
military requirements. In addition, Companies G and D had a separate department within
the company that dealt with military shipments. It was also discovered that Companies
B, E, and F shipped 50% or more of their hazardous materials to a Defense Logistics
Agency (DLA) location. DLAs are agencies located throughout the United States that
provide support to all branches of the service. The support could be in the form of parts,
supplies, or maintenance. Company F stated that the DLA requesting hazardous material
from them completed all the documentation necessary for shipment within the DTS.
Company F also stated that a small percentage of their cargo was shipped directly to an
APOE for further shipment.
These discrepancies in the training requirements shed light on another
observation. In 2003 the then Acting Under Secretary of Defense Wynne created a
document listing Nine Business Rules as part of the Future Logistics Enterprise goals
(Wynne, 2003). These business rules are applicable to companies that ship both
hazardous and non-hazardous cargo through the DTS. Also, with the exception of
Company H, all the company’s interviewed had either a short or long term contract with
the DoD. Therefore in addition to following AFMAN 24-204, the company’s are
required to abide by the Nine Business Rules established by the Secretary of Defense
(Wynne, 2003). In addition to following the regulations listed above, each company that
has a government contract must sign documentation that details the items they are
responsible for accomplishing. Since the companies interviewed were located across the
United States, there was not sufficient time to review each company’s contract.
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The training requirements guiding how commercial companies ship hazardous
materials through the DTS are not that same as those required by military members.
However, military members are trained by and required to use AFMAN 24-204, which is
also a requirement of commercial companies. The investigation of Sub-Question 2
shows that five of the fourteen companies interviewed were making an attempt to abide
by the military regulations. The first two sub-questions investigated how military and
commercial companies are trained. The data has proved there are differences in the
training requirements. Even though the training requirements are slightly different SubQuestion 3 investigates how the training practices affect the completion of hazardous
materials documentation.
Sub-Question 3
After reviewing the training requirements the investigation of the research
question led to documentation procedures. Sub-Question 3, What standardized
guidelines (instructions or checklists) are established to the shipper for completing the
shipping documentation prior to shipping to the APOEs?, reviews what items
commercial companies use to complete military hazardous material documentation.
Although some of the documentation required by the military is similar to the
commercial sector, there are specific guidelines that need to be followed when
completing military documents. For example, the Shipper’s Declaration form is used by
both the military and commercial sectors. However, the military Shipper’s Declaration is
arranged in a different format and it will not be accepted unless it is properly completed.
Unlike the military, the commercial industry will take the form as long as the information
is stated clearly. The military requires that the proper shipping name be typed in all
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capital letters. The other difference between commercial and military Shipper’s
Declaration is that the packaging paragraphs that are used. The commercial industry
follows the IATA paragraphs which are separated by weight (IATA, 2005). The military
packaging paragraphs are separated by they type of container the hazardous material is
shipped in (AFMAN 24-204, 2004). Even though there are slight differences there are
several opportunities for commercial companies to access the information needed to
complete a military Shipper’s Declaration.
The military also requires that a military shipping label (MSL) accompany
shipments being through the DTS. This label states the organization the shipment is
destined to, the shipping company’s information, and the transportation control number
(TCN). This label should be placed on the outside of the package item and easily
identifiable. Although all this information is contained in the shipping documentation, it
is required in case a smaller package is separated from a larger shipment.
The commercial industry has access to the Air Mobility Command, the Air Force
Material Command, and the Department of Transportation websites which all provide
links to military regulations. The regulations are available on-line or can be downloaded
for personal use. Nine of the fourteen companies interviewed were aware of the websites
or regulations available to them for use. Table 4.4 demonstrates which items assist the
companies in completing military documentation.
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Table 4.4 Regulation Use

Company
A
B
C
D
E
F
G
H
I
J
K
L
M
N

Aware of
Regulations
Regulation
Not Used
Access
Yes
X
Yes
X
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
No
No
No

Phone DoD
installations

On-line
Regulations

Military
Regulations
On-Site
X

X
X
X
X
X
X
X
X

Although there were five companies that were not aware that the regulations
could be accessed for their use, Companies F and K kept the shipping documentation
from previous shipments to use as references when completing new paperwork. The
number of hazardous shipments that each company had frustrated was obtained from the
Charleston and Dover Customer Service Sections. This information is displayed in Table
4.5. It does appear that the five companies that were not using the regulations had the
least amount of items frustrated throughout the year. Due to the lack of information
available about the total amount of cargo each company shipped through the two APOEs
it can not be concluded that those five companies have the best performance.
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Table 4.5 Reasons for Frustration
No Military
Shipping Label

B

1

C

5

D=Dover
C=Charleston

A

APOE

Missing

No
Transportation
Control Number

Packaging
Paragraph

Proper Shipping
Name

Shippers Declaration
Unknown Reason

Company

1

D
C

1*

2*

C/D

D

1

D

E

1

C

F

4

G

1

H

1

I

3

10
1

L

D
D
C

1

1*

J
K

1

2*

D
1

D

2*

D

1

C

M

1*

1*

N
1
* Indicates one or more shipments had multiple problems

D
D

Table 4.6 shows that the three previously identified differences in commercial and
military documentation, the packaging paragraph, proper shipping name, and military
shipping label, was an identifiable problem for Company F. Also, they had the highest
number of times that the Shipper’s Declaration was missing. It should be stated again
that due to the lack of information on the total amount of cargo shipped yearly by each
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company broad assumptions should not be made. However, in the case of Company F it
is interesting that they have a high number of discrepancies. This company reported that
they ship a majority of their items to a local DLA location. The DLA in turn completes
the paperwork required for the shipment to be sent through the DTS. Therefore, it is
unclear if Company F is to blame for the frustrated cargo or if the DLA location they ship
their cargo to should be held accountable. For documentation purposes at the Customer
Service Sections at the APOEs, Company F would receive the frustration because they
would be listed as the shipper and the point of contact.
The fourteen companies interviewed were aware of the shipping requirements the
military has to ship hazardous items through the DTS. Also, the military has several
websites available for commercial company to use as a reference. In addition, some of
the companies chose to contact the APOE or DLA location directly for assistance.
Although it cannot be shown which method is the best for completing hazardous material
shipping documents, it is clear there are opportunities available to commercial companies
to fill out the information correctly. The discrepancies listed above leads us to the fourth
and final sub-question.
Sub-Question 4
It has been established that there are standardized guidelines that govern how
military and commercial companies will ship hazardous cargo through the DTS.
However, it is important to examine Sub-Question 4, If not standardized, how would
establishing strict guidelines for military and/or commercial hazardous cargo training
reduce documentation frustration levels at the APOEs?, from an objective manner.
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First we need to look at the differences in how the military and commercial
industry is trained. The military has stringent regulations they follow. However, the
commercial industry is given only guidelines on their training requirements. Also,
through the research in this study, there is no governing body in the commercial industry
that investigates the training practices of the commercial industry. During the interview
each company was asked if they had ever been inspected by the Department of
Transportation (DoT). Eight of the fourteen companies had been inspected by the DoT in
the past; however, the companies were inspected on other areas of their operation besides
training. Two of the companies had been inspected by the Federal Aviation
Administration on their shipping procedures but not on their training. Finally there was
one company that was inspected by a DoD employee to ensure they were abiding by their
contract. Even though governmental agencies had visited the companies, their training
programs were never investigated.
The second area that is a major difference between the commercial and military
requirements is documentation. Currently, the Shipper’s Declaration is required for both
commercial and military shipments. However, the documentation is filled out differently.
After speaking to AFMC/LSO, which is the DoD agency responsible for writing
AFMAN 24-204, steps are being made to improve this dilemma. Eventually the
commercial and military Shipper’s Declaration forms will be identical. The new
Shipper’s Declaration has already been put into circulation, and the new revision of
AFMAN 24-204 will be distributed later this year making the use of the new form
mandatory (AFMC/LSO, 2007). Although the effects of this change will not be seen for
months to come it is a step in the right direction. The primary identified reason
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hazardous cargo is frustrated is the lack of the MSL. Through proper training and
education this can be easily alleviated.
Even though there are regulations that govern the military and commercial
industry there needs to be some sort of cohesion. There have been attempts by the Under
Secretary of Defense and the military contracting officers to ensure that commercial
companies comply with the shipping requirements of hazardous cargo. However, there
are still frustrated pieces of hazardous material arriving at APOEs. Sub-Question 4
cannot be answered without further investigation into the different governmental
agencies. The Department of Transportation and the Department of Defense are federal
agencies that need to have open communication lines. However, there was no link found
between the two agencies during this research process.
Summary
The scope of the research focused on how commercial companies train their
employees to ship hazardous materials. Each of the sub-questions investigated the affect
commercial companies have on frustration levels at APOEs. Although the sub-questions
were answered using companies that did not completely fulfill the intent of the
methodology, there were valid conclusions drawn. Each company represented
themselves in a different way. No two companies handle government shipments the
same way. Although there were some similarities in how the commercial companies
trained their employees, none of them had the same training plan. This demonstrates that
the employees of each company have a different understanding of the proper way to ship
hazardous materials especially through the DTS. The curriculum taught to military
members is the same at each training facility. The analysis in this chapter provides
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information to solve the research question. The data collected from the sub-questions
will be used to answer the research question in the next chapter.
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V. Results and Conclusions
The research conducted over the last ten months was focused on discovering if the
way commercial companies train their employees on how to ship hazardous materials
affected frustration levels at Aerial Ports of Embarkation (APOE). After reading
previous research on training and reviewing the current regulations to determine if both
the military and commercial companies are held accountable, a sound methodology was
developed to investigate the research question. As Chapter 4 explained, the data was
obtained using the methodology laid out in Chapter 3. The data was then broken down to
address each of the sub-questions. Now that the data has been collected and analyzed it
is time to determine if the information gathered provides an insight into the research
question.
Research Question
The goal behind the research study was to provide insight into the research
question:
How does training at commercial hazardous material companies affect
frustration levels at APOEs?
The four sub-questions that accompanied the overall research question were examined
and answered in Chapter 4. The sub-questions can be categorized in two areas,
investigation into the regulations and performance of the companies. Sub-Questions 1
and 2 were:
1. What significant differences exist in the way military and commercial industry
personnel are trained on how to ship hazardous cargo?
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2. What are the training requirements for commercial industry personnel to ship
within the defense transportation system?
These two sub-questions investigated the differences in the training requirements of the
military and the commercial companies. The analysis discovered there are major
differences in how the military and commercial company’s train. Military regulations are
more detailed and stringent whereas the commercial companies follow the CFR 49 which
provides only training guidelines. The commercial companies choose how to train their
personnel and there numerous way of accomplishing this task. Even though there are
differences between the military and commercial regulations, each party is abiding by the
regulation that governs them.
Sub-Questions 3 and 4 examined the procedures in which military and commercial
companies must follow to ship hazardous materials through the DTS. The sub-questions
are:
3. What standardized guidelines (instructions or checklists) are established for the
shipper for completing the shipping documentation prior to shipping to the APOEs?
4. If not standardized, how would establishing improved guidelines for military
and/or commercial hazardous cargo training reduce documentation frustration levels
at the APOEs?
These two questions established that AFMAN 24-204 does provide the guidelines for
how to complete hazardous material documentation for transport through the DTS.
However, five of the companies did not have access nor did they know how to obtain a
copy of AFMAN 24-204. Company F, did have access to the regulations; however, they
were in contact with other organizations to confirm their documentation was completed
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correctly. Also, AFMC/LSO stated that the new addition of AFMAN 24-204 will make
the military documents mirror those of the commercial industry. It could be years before
it is known if changes in the shipping documentation will have an affect of frustration
levels at APOEs. In addition to military regulations the DoT should develop a standard
curriculum for commercial companies to comply with to ensure employees that handle
hazardous materials are trained properly. By developing a standard curriculum, the DoT
would have a better way of inspecting commercial companies to validate their training
programs. The lack of consistency in the commercial companies training programs
causes for discrepancies and uninformed decisions.
The analysis of the sub-questions brings us back to the overall research question.
The scope of this study was focused on commercial company’s training programs.
Although the full intent of the study was not completed, the research question can be
answered with some certainty. Since commercial companies train their employees to
different standards than the military it is assumed that commercial companies’ employees
have less knowledge of the proper shipping requirements through the DTS. Although
commercial companies have access to military regulations, they do not fully understand
the rigidness of the military requirements. The lack of experience with the military
regulations is translated into the hazardous shipping documents that are completed. In
addition, there is no cohesive link between the military and commercial industry.
Although, the contracting office does act as a liaison between the commercial company
and the government, government contractors are not subject matter experts with
hazardous materials. The military depends on the commercial industry to provide needed
items when the operations tempo increases. However, until there are regulations and
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guidelines established that work to meet the demands of the military and commercial
industry, it is believed there will also be frustrated hazardous material items from
commercial industries at the APOEs.
Benchmarking
The scope of the research study included obtaining the total amount of cargo each
company shipped through an APOE. This information would have allowed for more
definitive conclusions to be drawn about the performance of the companies. However,
there was no database or sets of databases at the companies or at the APOEs that allowed
for this information to be obtained. The data matrix that was described in Chapter 3 can
not be completed due to the lack of information. There were three areas that were going
to be investigated reliability, military support and compliance. The companies were in
compliance with CFR 49, with the exception of Company’s F and G. These two
companies have not developed a standard test that is given to their employees to test their
competence on hazardous materials. Each company did convey an estimate of the
support provided to the military; however, these levels could not be validated. Lastly the
reliability of the company could not be determined. Company’s A, B, H, K and M did
not know that they had shipped cargo to an APOE that had been frustrated upon arrival to
the APOE. Company’s G and D had a separate department that handled military
transactions. While the remaining seven companies had been informed their hazardous
shipments had been frustrated and expedited the needed information to the APOE.
The benchmarking outline established in Chapter 3 was intended to provide
information to the war fighter so they could make a more informed decision about which
commercial company to order items from. If the total volume of each company could be
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obtained, the analysis of each company could produce a valid data matrix using the
benchmarking techniques from previous studies. However, because the information was
not obtained any conclusions drawn about the reliability, military support, or compliance
of each company can only be considered speculation.
Future Research
The full expectations of this research study established in the methodology were
not met due to unforeseen circumstances. However, there were several observations
made from the research that was conducted and there are several areas of research that
could provide further insight into the high frustration levels at APOEs. The first area for
future study is to help clarify the performance of commercial companies, by creating a
tracking system that would tabulate the amount of cargo each company ships to a
particular APOE would benefit trend analysis and performance greatly. This study would
help establish the total amount of volume each company is providing and determine in
what areas they are deficient. In an effort to maintain efficiency, it would be best if there
was a central process owner. The United States Transportation Command
(USTRANSCOM) is ultimately responsible for all items being sent through the DTS, it
would be logical for them to assist in the database development. The overall trends of the
commercial industry and each company would provide insight to the war fighter when
choosing a company to purchase items. It would also give the APOEs a means to
identify and correct problems with the shipping companies.
A second area of study is to investigate the communication lines between the
Department of Defense (DoD) and the Department of Transportation (DoT). These two
federal agencies are writing and enforcing regulations on the shipment of hazardous
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materials. However, the DoD has stricter restrictions governing their transportation.
Although the DoT governs companies that ship hazardous materials that are found in
everyday items like aerosol sprays, cleaners, and fuels, these items still find their way
inside the Defense Transportation System (DTS). The DTS is governed by the DoD, and
therefore it can be seen there is some overlapping of responsibility by each Department;
however, during the research of this study there was no agency or liaison that interacts
between the two Departments.
A third research possibility would be to investigate how each Defense Logistics
Agency (DLA) handles their shipments of hazardous materials to the APOEs. When the
list of companies for this research study was obtained, there were a large number of
frustrated items that originated from the DLAs. This research study showed that
Company F shipped a large amount of cargo through the DLAs. It was also noted that
the DLA had agreed to complete the hazardous materials documents. Although the total
amount of volume shipped from this company could not be obtained, it does raise
questions about the training practices and hazardous materials procedures at the different
DLAs. This topic also coincides with the second research topic since DLAs are a
military agency which deals with an abundance of commercial companies for their
supplies.
A fourth area of future research is to investigate the feasibility of commercial
company employees attending military classes. Even though it is possible for
government contracted companies to send their employees to a military training class, the
employee must be sponsored by a federal agency. Since there are companies that ship to
APOEs that do not have a government contract it may be in the best interest of the DoD
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to have a couple classes a year that are reserved for commercial company employees
only. There are numerous ways the classes could be taught; however, the other question
this training raises is financially driven. There would have to be an agreement between
the DoD and the companies that would establish the monetary settlement for attending
the classes. This training would be beneficial to the commercial industry and also, to the
commercial hazardous materials training industry.
A fifth area that would provide further insight into the habits of commercially
trained employees would be to pick one company that had a government contract to
investigate in-depth. The research study that was just conducted investigated fourteen
companies and gathered only small insights into the companies training practices.
However, if one company was chosen, the researcher would have the time to thoroughly
investigate the training curriculum and also possibly determine volume amounts shipped
for that company. This study could help determine characteristics that could help the war
fighter when choosing a company to order items.
These five future research topics will assist in answering questions the current
research could not and will also provide more valid information to the war fighter.
Although the subjects are slightly different each would add its own piece of information
to the puzzle. The shipments of hazardous materials to APOEs from commercial
companies will continue. The best way to assist the war fighter is to research and
determine the best way to train the companies so that the frustration levels will be
reduced and the war fighter will receive their cargo in a timely and efficient manner.
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Summary
This research study involved numerous agencies and companies. Although the
military and commercial companies have a different mission, they depend on each other
for support. It is not feasible for the military to stop requesting items from the
commercial companies, and it would also be unfeasible to hold commercial companies to
regulations that do not govern them. The levels of frustrated hazardous cargo need to be
reduced to increase efficiency for the military and commercial industry. The intent of
this study was to provide an insight into how commercial companies train their
employees and also, benchmark some of the quality training practices from companies
that successfully ship hazardous cargo. Even though the benchmarking process could not
be completed, the research was able to gather some insight into the problems that cause
frustration and the research question could be answered with valid information. Future
research into this topic would provide more information and possibly improve the
working relationships between the military and commercial companies.
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Appendix A: Research Outline
I. Determine which part of frustrated cargo to investigate
a. Conduct preliminary research on that part
b. Narrow the topic of interest into a researchable problem
II. Develop a Research Problem
a. Ensure the research problem adequately represents the research topic
b. Include sub-questions that break down the research problem in logical portions
III. Review available research literature
a. Search for past research on the frustrated cargo and associated regulations
b. Search for past research on all applicable topics (training, benchmarking)
IV. Identify what data will be used for analysis
a. Determine if commercial companies or military units will be investigated
V. Establish a timeline
a. It is difficult to gather a complete listing of frustrated cargo from APOEs. An
established guideline will assist the APOEs in giving the correct information
VI. Contact the APOEs and obtain a list of frustrated cargo and their respective
companies within the specific timeline
a. Identify the established timeline
b. Identify the types of companies that are of interest (military, commercial,
defense logistics agencies)
c. Select the companies to be interviewed and verify with the APOEs they meet
your selection criteria
VII. Develop a list of questions that will address the desired analysis
a. Keep the questions simple, and allow them to be expanded on by the
interviewee
VIII. Randomly select the companies that will be contacted.
a. Alphabetize the companies in a spreadsheet
1. Use a completely random factorial experiment design to select the
companies
2. If a company is contacted and does not want to be part of the study
simply remove them from the list
b. Once the companies have been identified, label each company with an
alphabetic code to ensure anonymity.
IX. Conduct the interviews
a. Ensure you are speaking to the desired person; take note of the duty title
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X. Interpret that data
a. Separate the answers into the sub-question categories
b. Compare the data to the establish guidelines and regulations developed by
governmental agencies.
XI. Analyze the data
a. Identify trends
b. Identify problem areas
c. Identify strengths
XII. Results
a. Identify industry problems
b. Establish benchmarking techniques
1. Develop a matrix to be used by military members
XIII. Future Recommendations
a. Address areas that need follow-up work
b. Address other areas that could affect these outcomes
c. Address other problem areas that should be researched
XIV. Summary
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Appendix B: Interview Questions
1.
2.
3.
4.

What is your primary mode of transporting hazardous materials?
How often do you ship to military installations?
How often do you ship to military installations overseas?
Are you aware of the different websites/offices that offer assistance for shipping
military orders via military airlift?
5. Are military regulations easily accessible if items need to be shipped via military
airlift?
6. Have you ever been informed that your hazardous shipments have been frustrated
at an APOE?
a. If so what were the means to correct the problem?
7. Do you have a company hazardous materials training programs? (Can I have a
copy)
8. What was your training plan based off of? (another company, DoT, DoD, ICAO,
IATA)
9. During training do you use class presentation, standard tests or company
developed tests to ensure employees understand the concepts?
a. What is the company’s criterion for passing the course?
10. Is the information taught in a classroom setting or on the job?
11. Have you ever been inspected by DoT?
12. How many hazardous material certifiers does your company employ?
13. Does your company employ any prior military personnel with hazardous materials
experience?
14. What is the average number of years your certifiers have been certifying
materials?
15. Do you have a company hazardous materials training manager?
a. If so, is hazardous material training their primary job?
16. Is the training manager certified in teaching?
17. Are training folders kept on all employees?
18. Is there a standard procedure for accepting military purchases?
19. Are on-line orders capable of getting enough information to properly ship
hazardous materials through the defense transportation system?
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Appendix C: Regulation Requirements
Requirement
General Familiarization
Limitations
General requirements for shippers
List of dangerous goods
General Packing requirements
Packing Instructions
Labeling and Marking
Shipper’s Declaration and other relevant
documentation
Acceptance procedures
Storage and Loading procedures
Training Records
Function Specific
Safety Training
Emergency Response
Security Training
Test for Competency

DoD
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
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CFR 49
X

X
X

X
X
X
X
X
X

IATA
X
X
X
X
X
X
X
X

ICAO
X
X
X
X
X
X
X
X

X
X
X

X
X
X

X

X
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